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Tompkins County Alrport, Ithaca, New York, an en route stop. The flighterew had contacted
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a landing flap problem; he later stated that only cne flap was down. He also stated that they
were not abls to maintain altitude and that the airplane was descending. Plmira approach lost
radar contact with the atrplane about 0741 e.s.t,; the last radio trensmission from the flight
was recoraed about 0745,

The airplane crashed in a wooded area near three suburban resldences, The pilot
and copilot, the only persons aboard, were killed, There were no Injuries to personnel on the
ground. The airplane was destroyed by impact and postimpact fire,

The Natlonal Transportation Safety Board determines that the protabie cuuvse of
the accident was excemsive wear of the left flap motor/flexible drive spline and certification
of the airplane with a flsp system that did not meet the reguirements of Civil Alr
Regulation 3,339, \The worn spline caused 4 split flap condition of 34° that resulted In maryinal
flight control authdgity. Moderate low altitude turbulence and transient low level wind shear
may have contributed to the upset and l1oss of control,
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NATIONAL TRANSPORTATION SBAFETY BOARD
WASHINGTON, D.C., 20594

AIRCRAFT ACCIDENT REPORT
Adopted: September 13, 1982
EMPIRE AIRLINES FLIGHT 141
PIPER PA-31, N346BA
ITHACA, NEW YORK
JANUARY 5, 1982

SYNOPSIS

On January 5, 1982, Bmpire Alrlines Flight 141, a scheduled commuter flight
botween Utica, New York, and Washington, D.C., crashed while attempting an approach to
Tompkins County Alrport, Ithacs, New York, an en route stop, The flighterew had
contacted Elmira approach control and had received instructions for an instrument
landing system (I1.8) approach to runway 32 at Tompkins County Airport,

About 0740 e.s.t., the copilot declared an smergzney steting that the airplane
had & landing flap problen; he later stated that only cne flap was Jown. He also stated
that they were not able to maintain altitude and that the airplane wasy descending. Blmira
approach lost radar contaot with the airplane ebout 0741 e.s.t.; the last radio transmission
from the flight was recorded about 0745.

The airplane crashed in a wooded area near three suburban homes. The pilot
and copllot, the only persons aboard, were killed. There were no injuries to persornel on
the ground. The alrcraft was destroyed bty impact ard postimpact fire.

The Nationel Transportation Safety Board determines that the probable cause
of the accident was excessive wear of the left flap motor/flexible drive spline and
certification of the airplane with a flap system that did not meet the requirements of
Civil Alr Regulation 3.339. The worn spline caused a split flap condition of 34° that
resulted in marginal flight control authorltf. Moderate low altituGge turbulence and
transient low level wind shear may have contributed to the upset and loss of control.

1. PACTUAL INFORMATION
1.1 Histowy of the Flight

Bmpire Airlines Flight 141, a Piper PA-31 Navajo (N546BA), was a scheduled
commuter flight from Utica, New York, to Washington, D.C., with an en route stop at
Ithaca, New York. The Piper PA-31 Navajo was being used for the flight because the
airplane normally used was not avallable, It was scheduled to depert Utica at 0Y00 1/ and
arrive at Ithaca at 0785,

I7 A tImes hiereln are eastern standard, based on the 24-hour clock,




The airplane preflight cheek was performed by & qualified mectanic and signed
by an inspector; a portion of the preflight check required an operational check of the flap
system. Flighterew prefligi, start, and taxi checks were normal. An Empire Alrlines
mechanio, standing fireguard, stated that the pilot and copilot occupled their normal
cockpit seats. The aircraft departed Onelda County Airport, Utica, New ‘ork, at 0709.
The en route portion of the flight was normal, and the flighterew contscted Rlimira
approach control at 0735 at 5,000 2/ feet. Elmira approach informed the pilots to axpect
an Instrument landing system (ILS) approach to runway 32 at Tompkins County Airport,

New York. (See appendix D.) At 0739, the copilot of Empire Plight 141 declared
an emergency stating that the airplane had a landing flap problem. He later clarified his
statement stating that one flap was down,

During the following 5 minutes, the flightcrew retained control of the airplane
while descending gradually from about 2,500 feet to 1,000 feet. At 0744:40, the
flighterew stated that they were on the locallzor course at 9 miles from the airport.
Pifteen seconds later, in response to a query from the approach controller concerning
controllability of the airplane, the flighterew responded that control was being maintained
with difficulty using full right alleron, During this time, the flighterew continued efforts
to land at Tompkins County Alrport. They reported at 0740:50 that they were able to see
the ground, but never reported that they had the airport in sight, even though the airport
lights were on. The last intelligible transmission from the flighterew was made about
0745:05, elthough a transmission at 0747:29 was Identitied as probably having been
transmitted by the fQlighteraw.

The alrplane crashed in a wooded area near three suburban homes. Occupants
of the homes heard the crash, looked outside, and saw a red and white alrplane
Immediately explode and burst into flames. The airplane was destroyed by impaet and
postimpact fire; both crewmambers were killed,

The airplane crashed about 0749, during daylight hours. The elrplane crashed
at latitude 42° 23' 45" N and 76° 23' 52" W at a ground elevation of 1,100 feet.

1.2 Lifuriea to_Yersons

Injucies Crew Passengers Others

raial 0
Serious 0
Minor/Nonu 0

Total ¢

Damage to the Alreraft

The airplane was destroyed by impact and posterash firs,
1.4 Other Damnage

Sevural trees were damaged, and “here was & ground scar and fuol spill near
the airplane.

37 Al altitudes ace mean seal lovel unless otherwise indloated.




1.8 Persormel Information

The flighterew was certificated and qualified for the flight. {(See appendix B.)
At the time of the crash, both pilots had been on duty 1 hour 34 minutes, with 40 minutes
of flight, The pilot had beén on duty 7 hours 30 minutes the day before the accident, with
8 hours 18 minutes of fiight time. He had more than 14 hours of of!-duty rest time before
re[xl)rtlng for work on January 5, 1982. The copilot had been off duty the day before the
accident,

1.6 Aircraft Informetion

The airplane, a Piper PA-31 Navajo, N548BA, (serial No, 31-709) was
certificated, equipped, and maintained in accordance with Federal Aviation
Administration (PAA) requirements. {(See appendix C.) Type certificate for the airplane
wag lssued July 25, 1964, and the airplane was manufactured in 1971, It was {ssued a
Standard Alirworthiness Certificate on March *2, 1871, and was purchased by Empire
Airlines in 1978. It wes equipped with two Aveo Lycoming TIO-540-A2E engines.

The grce welght of the airplane was about 5,702 pounds at takeoff and
5,522 pounds when It crashed. Maximum gross takeoff weigat was 6,500 pounds, The
alrplane center of gravity was .055 inch forward of limits a: takeoff and within limits
when the accident oceurred. The airplana hed 162 gallons of 10ULL fuel on board at
tatooff and about 132 gallens when the airplane crashed.

1.7 Meicorologicsl Information

« The 0700 surface weather map, prepared by the National Weathar Service
(NWS), showed nt.:th-centrel New York to be in an area of scrong pressure gradient to the
southwest of a northeasterly moving low pressure center, Wealher conditions over north-
central New York were characterized by overcast skles, miow showers, and strong
northwestetly winds,

The following was the surface observation for Tompkins County Airport at the
approximate time of the acecldents

07531 ceiling—estimated 2,500 feet overcasty visibllity--5 iniles;
weather--light snow showers; temperature--27°F; dewpoint--
21°¥; wind—320° 15 kns, gusting to 30 kns; altimeter--
20.78 inches) remarks—aircrsft incldent.

The winds aloft at "uffalo and Albeny at the 0620 and 0800 soundings were:

Altitude (feet Direction Speed
above sea level) (of truc) {kns)

Buffato
Sutface 300 25
1,725 284 | 33
2,883 285 : 37
3,804 293 44
4,621 302 52
$,559 307 54
8,547 309 56




Altitude (feet Direction
above sea level) {of true)

Albany
Surface 260 18
1,208 259 25
2,143 258 30
3,080 264 29
4,081 272 97
5,036 218 27
6,054 277 28

At 0832, the NWS radar at Binghamton, New York, showed !thaca to be within
an area with 8/10 coverage by snow showers. The maximum top of the precipitation was
at 7,000 feet. The radar had not been in operation before the 0832 observation,

. The following erea forecast was lssued by tho NWS Forecast Office, Boston,
Massachusotts at 1940, January 4, 1982, and valld from 2000, January 4 through 1400,
January § for New England, New York, Pennsylvania, adjacent Lake Erie, Lake Ontario,
New Jersey, and adjacent coastal waters: -

Fug:ht precautions: For ceiling and visibility below 1,000 feet end
miles; eastern Rew York, New Jersey, New England, and coastal

waters becoming occasional north of a Poughkeepsie, Concord,
" Bangor line, ending south of this line by 0800. Additionally, ceiling
and visibility occasionally below 1,000 feet and 3 milos in snowi
showers; central and western New York, Pennsylvania, and
adjacent Lake Brie and Lake Ontario. For low-level wind shear
potential princlpally coestal New York and southeastern New
England associated with the eold front.

For occasional severa leing in clouds and In precipitation especially

in areas of freezing or mixed pracipitation above the freexing level

throughout the forecsst area impraving  over  southeast

Pennsylvanie, New Jersey, coestal New Ycrk, south New England
excspt the Berishires, south New Hampehire, south Meine and -

south coastal waters by (800 and tha remalnder of the coastal

watéers by 1400, Otherwise oconsionsl light to moderate leing in

clouds and in precipitation above the freezing level, Preezing level

8,000 to 11,000 feet south cocstal weters sloping to at or near the

ral and west New York, rmultiple

w England,

ng lovel lowering to at or near the surfsce throigh most of

the forecast arca except 1,800 to 3,000 feet cosstel wcotions and

coestal waters alter G300,

Fcr moderate turbulence below 12,000 feet, occusionally severe
brlow 8,000 feet throughout the forecast area through 1400,
Occasional light ‘0 moderate clear alr turbulenca 20,000 to 35,000
feet throughout the forecast area. ‘

The following SIGMET's, 3/ fssued by the NWS Forecast Offfee, Boston, were
considerod pertinent to the flight;

y'mlmﬁtmeorological information.




SIGMET Delta 11, Valid: 0300 to 0700, January §, 198%.-~Maine,
New Hampshire, Varmont, New York, Pennsylvania, and adjacent
Lake Erle and J.ake Ontarlo. From 30 miles northwast of Carlbou
to 80 miles north-northeast of Bangor to 40 miles southwest of
Harrisburg to 50 miles northeast of Parkersburg to 40 miles north-
northwest of Erle. Locally severe mixed leing in clouds end in
precipitation above the freezing level, Freezing level at or near
the surface over western New York, western Perinsylvania, sloping
to 6,000 to 8,000 feet over northern Maine. Continue ad
beyond 0700. SIGMET Delta 13, valid from 0700 to 1100 extendsd
the warning of the fcing hazard,

SIGMET Echo 6. Validi 0500 to 6900, January 8, 1982.—Maine,
New Hampshire, Vermont, Massachusetts, Rhode Island,
Connecticut, New York, Pennsylvania, adjacent Lake Erie and Lake
Ontario, New Jersey, and adjacent coastal waters, From 30 miles
north of Caribou to 160 miles east-southeast of Atlantie City to
50 miles northeast of Parkersburg to 40 miles north-northwest of
Brie. Cccasional savere turbulence below 8,000 feot especially
within 4,000 feet above ground level acoss rough terrain with up
and down drafts. Additionally, low level wind shear potential due

to strong lowleve: wind over the same area. Continue advlsory
beyond 0400.

The pllot of N46BA received a weather briefing from the Empire Afrlines
dispatcher before departing Utlca, New York.

1.8 Alds to Navigation
There were no reported navigational atds difficulties,

Comminications

There were no reported communications ¢ifficultes,

1.10 Adroronis Infoeation

The Tompkins County Alrport was fully oparational at the time of the
accident,

111 Flight Recoders

The airplane was not equipped with either a cockplt volee recorder or a flight
data recorder, and nefther was required,

1.13 Wreckego and Impact Information

The accldent site was in a wooded hillside area, clevetion about 1,000 feet,
between three residences. It was 6.7 statute miles/188° from the Tompkins County
Alrport. The wreckage dirribution pattern, criented on a heading of 140°% was about 213
feat long end 32 feet wide. (See appendix B.)

The alrplane first hit the trees about 60 feet above ground iavel. The airplane
first hit ti.o ground about 120 feot horizontally from initlal tree impact, The pattern of
damage to the trees Indicated that the airplaiie passed through the trces with an 80° to
80° left wit g-dovm bank angle and a 24° nosedown piteh angle,




The disintegration of the airplane was extensive. Parts of all major sections
of the structure and of the flight control surfaces were identified at the wreckage site,
The Intense ground fire consumed about 85 percent of the fuselage, wings, and
empennage; the landing gear was found retracted.

The left wing flap fackserew assembly remained fntact and attached to wing
and flap structure, The jackscrew was found In the retracted position. The cable
assembly was intact and attached to the jackserew transmission unit. The inboard female
spline component of the left flap flexible cable was found separated from the cable and
from the male splines of the flap motor. The internal splines of the female component
were worn, and the male spline rotated within the female spline when the two were meted
and turned by hand,

The right wing flap jackscrew was found separated from wing and flap
structure. The jackscrew was extended and 24 of 28 threads were exposed., Full flsp
extenslon was 40° so that the position of the jackscrew indicated that the right wing flap
was extended about 34° down, Both jackserews could be turned by hand.

Both engines and propellers were found in the wreckege. The engines were

damaged by impact and postimpaet fire. The propellers showed evidance of rotational
damage.

1.13 Medical and Pathological Inforniation

Postmortem examination of both flight crewmembers was performed by the
Tompkins County Medical Examiner at the Tompkins Community Hospital, Ithaca, New
York. Both flight crewmembers sustalned extensive multiple traumatic injurles due to
im;;aet. Both victims received extensive third degree burns to the body with partial
incineration.

During the autopsies, blood, urine, and tissue samples were taken from ecach
crewmember for toxicology and hematology. Portions of these samples were sent to the
FAA's Civil Aeromedical Institute (CAMI) laboratory in Oklahoma City, Oklahoma, and
the New York State Police Laboratory, Ithace, New York, for analysis. Results of both
analyses were negative for drugs and aleohol. CAMI results indicated that the copilot's
blood had less than 1 percent earbon monoxide.

1.14 Fire

There was no evidence of in-flight fire. At 0741, shortly after Flight 141
reported its emergency flap condition, Tompkins County Airport crast/tire/rescue (CER)
vehicles were placed on standby on the alrport taxiway. They were recalled after the
accident and did not leave the airport. The Brooktondale fire and rescue unit was notified
at 0751 and was en route by 0752, It arrlvad on scene by 0758, at v:hich time the alrplane
was fully engulfed in flames. Pirefig. .ers applied 1,000 gallons of water to the fire,
extinguishing it in less than 10 minutes. '

1.1% Survival Aspects

Impacy forces were beyond human tolerance; therefore, the accident was not
survivable,

116 Tests and Reotarch




1.18.1 Split-Flap Plight Tests

On February 1, 1982, the chief of the FAA's Southern Region Alreraft

Certiflcation Office wrote to Plper Afrcraft Company concerning the accident. The
letter stated in part:

Clvil Alr Regulation (CAR) 2.339 3/, states that a mech-nical
interconnection Is required unless tha alrplane i3 demonstrated to
heve safe flight characteristics while the flaps are retrasted on
one sids and extended on the other.

It has, therefore, been determined that Plper must demonstrate
safe-flight characteristics with full flap asymmetry or provide
limits of flap asymmetry that can be handled by a pllot without
requiring exceptional degree of skill, alertness o strength and
without exceeding the limit load factor under all types of operation
probable for the type. If limits less than full flap esymmetry are
established, we will coneider these as maximum flap extenslon
limits for all operations until a permanent fix can be defined and
installed.

3/ TFlap Interconnection, The motion of flaps on opposite sides of
the plane of symmetry shall be synchronized by a mechanical
interconnection, unless the alrplane is demonstrated to have safe
fiight characteristics while the flaps are retracted on one side and
extended on the other.

As a result, Piper Alrcraft Company modified a Piper PA-31 aireraft with
Individually operated flaps and performed a number of test flights. The project
(No. 31-012-51) test report, dated April 16, 1982, states:

+ « + flight tests were conducted to determine the eritical flap (left
or right flap more critical), the degree of tolerable asymmaetry and
the effects of airspeed on contrcliabllity with an asymmetrie flap
condition. These tests were conducted with symmetrical power for
level flight, zero bank angle and sufficlent rudder for zero yaw,
The results of this testing including alrspeed, gear position, flap
deflection angles, aileron deflection (Sa), and sileron force (Fa)
are:

PLAPS o
Run Altitude KIAS Pwr Gear Lt Rt Sal
{1 (percent)

10,000 130 LviFit Ret 0° 15° 50
145 60
160 70
115 50
100 5C
85 45

130 $5
160 70
100




Run Altitude KIAS Pwr gal® Fa Remarks

t
2¢

3

Ja
3b
3e

6
6a
éb
8¢
7

{perceat) {iba)
85 65 10

130 Lvl Flt 85 17
144 85 20
160 90 23
115 80 12

130 Lyl Fit ) 90 24

160 95 30

100 85 18

85 85 14

130 LvlFIt - Alrcraft
Diverges
in Rt,
Roll at

approx,
2-3%/sec

* Alleron deflection is approximate. Deflections were estimated as a percentage of

totel wheel

dellection.

As the data indicate, the left-flap-exteonded asymmetric econdition is the
more critlcal of the two; the maximum tolerable asymmetrlc flap angle
is between 25° and 30° snd control margins, a3 measured oy the
remaining aileron cortrol travel, do not vary appreclably with airspeed;
however, aileron control forces vary pioportionately.

With the critical asymmetric flap condition tentatively defined,
add’tional testing was conducted in this configuration to determine the
effects of symmetrical power on airplane control. Also, a single fNap
retraction from a symmetrical flaps-extended configuration condition
was evaluated,

With the left and right Map set to 25° and 0° respectively, the aircraft
was trimmed to 110 knots indicated airspeed (KIAS) using symmetrical
power to achieve an epproximate 3° flight-path descent angle, Using
power, the alrspeed was gradually reduced to 85 KIAS and then increased
to 153 KIAS. Adequate lateral control margins existed and aileron
deftection and forces were similar to those identifled during the level
flight tests.

A similar evaluation was conducted using maximum continuous power
with the afrplane Initially trimmed to 100 KIAS. Over a speed range of
85 KIAS to 153 KIAS, lateral control margins were considered adequate
and, agaln, aileron deflection and forces did not vary appreclably from
either the corresponding power used for the level fiight tests or the
approach power used for the approach configuration tests.
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The effects on sirplane lsteral control were salso evaluated during an
asymmetcle fiap retraction.  This eveluation was conducted by
positioniug both flaps to thz 25° position and then rapidly retracting the
right flap. This test was accomplished in both the balked landing 2limb
and anproach power cenfigurations, After rotracting the flap, the
airccaft was allowed to deviate about 30° in roli, before the recovery was
begun, During the recovery, sufficient lateral control was available to
arrest the roll and to return the airplane to a wings-level attitude,

As a result of tnesz *ests and the Empire Airlines Flight 141 accident, Fiper
Aircreft Company issued Service Bulletins Nos. 739 and 741 concerning restriction of flap
travel and inspection of the wing flap flexible drive shaft. (See appendix P.)

.17 Additicnal Information

1.17.1 PA-31 (Navajo) Flap System

The flap system on the PA-31-310 (Navajo) is electrically uctuated and driver.
(See figure 1.) The flaps are controlled by a switch, which is shaped like an airfoil and
located on the instrument panel to the right of the center control pedestal. The switch

activates an electric motor which is mointed under the center cabin floor nearly in line
with the flaps. The drive motor is ‘uversible and h:s male drive splines at each end
connected by female spline filtings to flexible drive shafts. The flexible drive shafts
extend into each wing where they connect to the left and right flap jackscrew
transmissions which turn te move the respective flap up or down.

Microswitches located in the left wing limit {lap up end down travel. A
rheostat, also located in the left wing, actuates the flep position indicator located above
the flap selector switch in the « nit, A time-delay relay located near the flap motor
stops the motor if &n asymmetric 1liap condition occurs when the flaps are selected to the
down position. If the flaps do not oxtend together (the left flap does not leave the up
Hmit switch), the time delay relay will turen the flap motor off within i second (about 9° of
flap travel), and the flap selector will become inoperative until the time-delay relay is
reset. The time-delay relay can be reset by pulling the flap control elreuit breaker,
located in the cockpit, and resetting it, The time-delay relay does not affcet flap motor
operation if the left flap is not at the up or down limit,

The Piper Nsvajo Information Manual, which is not an FAA-approved
document, is for general information purposes and states:

CAUTION-DO NOT reset the flun time delay relay system while
the aireraft i3 in flight. Resetting the srstem will allow an
additional one second of flap travel and ~sn cause the flap
asymmetry to become more severe. Reset the flap system only
after the aireraft has landed.

Since the limit switches are on the left flap only, a failure of the
right flap system can be compensated for by the use of the flap
selector to position the left flap symmetrically with the right.

The time-delay relay do¢s not affect the system if a failure occurs
at any point after the left flap has left either the up or down limit
switch, If a failure occurs in either flap system (when the left flap
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i3 not in contact with a ll.nit awitch) use the flap sslector switch to
bring (e operable flap 0 a symmetrical configuration with the
inoperatde fap,

An alectricsl biake in the fiap motor breventm the flape from
coasting when intermediate flap settings are selected,

1.17.2 Airpicaw Tlap System Muintamaneo History

The Salety Board reviewed relavant Afrworthiness Directives (AD's) and found
that they hd beean recorded and accomplished. Alrworthiness Directive 81-11-03,
Inspection of Wing Flap Transmigsion, had last been complied with on Decenber 29, 1981,
‘with the airplane total time at 5,891.7 hours. This inspoction was in aceordance with
Piper Service Bulletin 494B which contains information to inspect the flap trarsmission §f
necessary. The inspectiod is required every 100 opetationel hours. ‘The flaxible shafte a~e
not disconnected during this inspeotion.

Aleplane maintenance records indicated that on April 17, 18719, when alrplane
total tiine was 3,793.8 hours, the following wing lsp system components ware replaced:
() flap drive motor becavse it was inoperative; (b) flap tranemissions, Ieft and right
becauss, they were worn; (¢} flap position transmittsr because it was inoperative; and (J)
time-Celay rslay, because it was Inoperative.

The records did not reveal any Information to indicate that the fiexidle orive
siafts had ever been replaced. However, the drive splines on the motor wxd on the
flexible drives must be inspected when the fiap drive motor is repissed and ths flexibls
shafts are disconnected,

During its review of the nonroutine work eards, the Safety Board uoted that on
December 17, 1881, the wing flaps were writlen up as being inoperative., As a result,
corrosion was removed froin the up imit switch and flap operation was checked, Piper
Sorvice Letter 764A, dated July 17, 1979, recommends that iV flap operational problems
occur the flexibie drive shaft splined couplings should be inspected for wear and security.
The last postiflight inspewtion had been accomplished on Janusry 5, 1982; flap operation
vas checked durlng this inspestion. The flaps reportedly oparated satistactorily.

1.17.3 Plishtarew Qustating &l Bnagsncy Piveshae

‘The Piper Na7ajo Information Manual states:

To preclude the possibility of encountering large asymmetric ("split") flap
angles duc to a faliure In the flap sotusting system, the following procedures
should be followed for flap extensions and retractions:

1. Actuate the flaps only while the airplane is undor meaual control.
DO NOT make fisp selsetivn wiile the autopilot is engaged. The
autopflot will mask the high control forces created by an
arymmetrie flap condition.

EBxtend the flaps In & minimum of two steps (0° to 15°% then 15° ¢o

49° or final sstting) or preferably in four steps of approximately

one zeccnd aotlvetion esch. DO NOT initiate the sususssive

extension ctep until a symmetrio position is veritied by a negligitde

gmm in alleron/ruider cockpit control positions to hold stralght
t.
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Retract ths fleps In a m almum of two steps (40° or extesided
setting t0 15%1hen 15° to 0°) or preterebly in four steps of approxi-
wately one second activation each. Verify symmetrio position to
tre ﬂﬁl!t stefs as in (2) above, buofore proceeding to complete
retraction.

Do noi: extond the flaps bayond 157 if the flap motor cofreult
brenkel* hay a history of popping. A popped circult! bresker s
indicative ¢f excassive actuation loads on one or both flaps; such
loads are mast likely at flap angles in excess of 15° The elrplane
should not be flown until the cause of the high loads is determined
and rejalrs ¢i'fected,

The PAA-ajproved Airplane Flight Manuai, rovised Feteuary 20, 1981, which
forms a pattern of the 1’iper Navajo Information Mamzal, staten

ASYMMETRIC FLAP EXTENSION (Emergency Procedure 3-18)

a.  Split Flaps (0° and 15° or 15° and 40
(1) 1'ap switch - off
(3) .Afrspeedi~ 110 MPH
(3) Afleron - maintain wingn level
(4) fhhp )swl‘leh ~ oppesite direction (try to obtain symmetric
LADS
(8) Land a3 300n as poetible &t nearsst suitable airpoct

Split Flaps (0° and 30° 0° and 409

(1) Plap switch - off

(3) Alrspeed - 110 MPH

(3) Afleron -~ maintain wirgs level

() Ruddaor - ln direction of flap with largest deflection

(3) Asymmetrio power ~ into the fisp with largest deflection
(2dd power on side with the smallest flap deflection)

(¢) lr?znp )switch - opposite direction (try to obtain symmeiria

aps
(1) Land as soon as poesible &t nesrest suitabla airport

1174 Flightorew Trahing

The Empire Afrlines written training progvam for the Piper Navajo d¢id not
specificvlly eover asymmetric flap extension emergsncies, However, the normasl
operating procautions used to prevent split flaps were cuvered in pilot ground school end
during pllot proficlericy flight checks, Empire Afrlines supervisory and operations
personnel stated that the pllot and copilot normally extanded and retracted the fiags in
incremental stups of 10° to 15°

3. ANALYSS
21

The airplane was maintained in accordance with approved procedures. There
wes no evidencs of preaccident fallure or malfunction of the sirplane powerplants or
structures. The flightecrew was properly cectificated and qualified for thin scheduled

doinestic passenge: filght.
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An snalysin of the weather data indleated that throughout the time patiod and
elong the route of Filght 141, moderats turbulence would have been provalent with
occasionsl eovere turbulerce likely from the surlace to above 6,000 fvet. As tho alrpiane
descended to lower al! ‘tides, it undoubtedly encountered modsrate to sevare mechanioal
turbadcense bocauss of i high winds aloft, the hich and puety surfece winda and the kitly
terrain. There would have been lovr leval wind shoe with slower northwest winds near the
surface beoruse of surface friction. This wind shear would have been transient because of
turbulent mixing. There would have been light rime lcing in the clouds. Cloud bases at
Ithaca were about 2,300 faet above the surfece, about 3,600 fuet above sea lovel, and

“eloud tops varied betwesn 6,000 and 9,000 fest. The weather forocasts were substantielly
octrest and the hazardous weather warnings were adequate.

21 Flizp System Maifwration

The wing flaps reportedly worked satisfactorily during the Januery $, 1982,
maintenance postflight inspection. Inspection of the wing flap tramemissions was
complesed in ancordance with Alrworthiness Directive 81-11-08 on December 29, 1981 -~
7 days before the accident. The splines of the flexible drive shafts aro not routinely
disconnected for this irspection. The tring flaps dié not operate during a flight on
December 17, 1981, The discrepancy was corracted by removing corrosion from the up
lmit switch, Theee was no evidence that the crive splines were examined tor wear and
pecurity 28 recommended by Piper Service Letter 704A. On April 17, 1979, the fiap drive
motor, both Nlap transmissions, the flap positicn transmitter, and the time-dalay relay
were replaced. The drive splines should have been inspected at this time. Since there was
no information in thy maintenrnce records to indicate that the floxible shafts hed been
replaced since the aizplans wes put in service, tho Safety Board comcludes that the
{lexible drive shafts had not been replaced, and that the drive splines on the flexible
shafts were last inspeoted on April 17, 1979,

The componeats of the flap system were too badly damaged by impact and
postimpact fire for meaningful teating. However, {he maintenance preflight includes a
chack of the fiap system, roquiring a full extension and retrastion, and the flightcrew
tefore-takeoll checkk also requires a flap check. The Safety Board belleves that the
fiighterew probably complied with the checklizt and that the flap system was probably
operable whin: the alrplane deperted Utiox. Since damage to the flap systein electrical
oo nts preciuded any testing, a maifunction of those ccmporents could not be
verified. Howaver, the flap motor, both flexible drives, and both jackscrew transmissions
worp examina, The female siNine of the left flup flexible drive was worn; it rotated
when fitted to the flap motor male spline and iumed by hand, indiea that the motor
could not effectively transmit torque from the motor to the left flap flexible drive.

Examination of the wreckage confirmed that the lef{t wing flap was on the up
posiiion and the right wing flap was sxtended to about 34%. ‘The fixp system design is such
that when the selaction for lap extention is initated a time relay is activated. Should the
left flap fail to oxtend from the full up position, the fiep motor will deactivate after
1 second during which the right flap will extend about 9°. Therefore, the Safety Board
must ccnclude thut when the crew selected flap extension, bith flaps bugan to extend.
However, as the alr londs began to oppose flap travel, the worn left splins coupling, which
normally transmitied tovjue from the flap motoc (0 thw left flap transmission, beyan to
wip thui slowing o¢ stopping the extension of the left flap at an intermediste position.
The right flap continued to extend at its normal rate,




The normal flep extansion procadurss specify that the crew cctivate the flap
switeh In two steps-~0 to 18° then 15° to 40° or to final flap setting. Noemally, the 15°
traved would oceur in about 2 seconds. However, i{ the nilot m: king the flep selsetion
Wetd obecrving the flap position indicator, It would have shown a slowse then normal
extension snod the indissior &3 driven v the laft {lean. Thus the right flap wadd
probelly have traveled through its full 40° runge bafors the indicator showed the target
setiing. In any evant, the Bafety Bomrd Lelieven that the copliot selected the
extension and wes cbaarving tiw flep indicator w'ile the pllot was eontroliing
The lot undoubtedly sensed the lateral eontrol roquired to maintain wingy
the fiap asymmetry davslopsd, However, the forees would not have been |
noerly full travel occurred. The Sefoty Boan! believes at this point, the pilot ordered the
flaps retracted in acocrdancs with the asymmetric flap emergency procedures. Upon this
selection, Loth fleps probably began to retraci normally, the laft spline coupling was able
to transmit partial torque to the left flexible drive because of the assisting rather then
oppoeing ai: iveds. The left flap rotracted and made contact with the up-limit switeh
shutting off the {lap drive motor with the right flap only retracted to 34°. Once the
up-limit switeh was engaged, the flap drive motor could not be activated by movement of
the fiap switch to the ™up” position. fore, the flighterew could not retract the right
flap to corvect the split flap situation,

The poctaccident flight tests conducted by the airplane manufacturer
established that s~ :eymmetrical flsp eondition of 30° was not controllable at 9,000 fuet
and an airspeed of 130 KIAS. Howevel, the teste did not Include the use of asymme/ric
power or the use of : laterally, Therefore, the Sufety Board

flighterew of the accident airplane was able to maintain lateral control
with on esymmetric flap condition of about 34° because thay used rudder and asymmetrie

power as specified in the emergency procedure, that ls, full or noar full power on the left
engine and reduced power on the right engine. Consequently, although they wece rble to
maintain latersl conirol, there was not sufficient power to either maintain sltitude or to
provide directional control.

The evidence establishes clearly that the flighicrew encountersd a flight
conttol problem. Also, based on the airplene's impact angle, altitude, and direction, the
Safely Board belleves that control was lost suddenly. Besed on the location of the
wrecikage end the flithtevow's last position report, the Board dotermines that the cresh
oocurred sbout 0749,

In suminary, the Safety Board believes that the most pivbable eccident
vequenoca was as follows. The flightorew mede a flap--down selection befors inter
the IL3 finsl approach. The worn femals fitting of the left flap motor fisxible drive
spiine prohibited the left flap from fully extending duwring this fiight. -
symmotry of the flaps could not be attalned beceuse of the system
flighterew deciared an emargency and asked for vectors to the Tomplkins
The flighterew was not able to maintain sititude anc! had to uss
ssymmetriosl power, and rudder to maintaln wings lovsl flight,
tenuous, and modsrate to severe turbulence, along with trsnsient low level wing thear,
pr handling difficulties. Aithough the Bafety Beard could not determing
what Initiated the final control loss, about 6749 eontrol was lost and the alrplane oould
not be rdoavared by the flightorew beoauss of the split Nap condition,

Whils the Empire’s flight training program d@id not spocifically address
asymmsiric flap extension, the topio was covered during the ground phase of Initial and
rocurrent trilning. The FAA-agproved sirplane flight manual has a split Nags condition
émergency procedurs. Consequently, the Safety Boerd beliaves that while the flightcrew
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vied hot wpetifically treined In reacting to a spiit flap condition, they were awere of the
cotreet provedures to ba followed, Emplre Alrlincg procedures called for incremental
extenston and rotraction of the flaps, and the Safety Bocrd has no evidence to indlcate
that the flighterew deviated from these procedures,

23 Nrwalt Cortificuiion

The fiight tests condunted hy the airplane manufacturer in response to the
PAA% Inquiry of Pebruery 1, 198%, about compilance with CAR 3.33% clearly
demonstrated that the flap system in certain models of the FA-31 aimplane, Including the
accident airplane. did not ineet the requirements of the regulation, The tests established
that with lees Huin fall extension on one flap (30°) and the other flep in tiv retracted
position, the aimlsne was not controllatile laterally., According to the regulation, under
these conditions, the flaps should have had a mechanical Interconnection to synchronive
movement of the flaps. However, the flap system did not include tuch & mechanical
interconnection. Consequently, PA-31 alrplanes equipped with this flap system 'were not
properly certificated. After the manufacturcr's flight tests of the flsp system,
te moasures were takan by the munufacturer and the FAA to remedy the
{mproper certification.

Typical of enersl aviation alrplanes, the PA-31 was certificated under th2
provisions of the FAA's delegated option authurization (DOA) which permits the aeirplae
menufacturer to condurt the necessary engineering evaluations and flight tests to
demonstrate compliance with the applicable regulatory requirements, During
certification of the PA-31, FAA personnel reviewed the menufacturer’s certifica.lon
data, but the data apparently falled to show compliance with CAR 3.139, and the fal\ure
was not detected during tiv FAA's review process,

The Safety Board acknowledges the need for the DOA which Is anslogous and
related to the detignated engineering representative (DER) program assolated with the
certification of new alrplans end new airplane components, The need for the DRBR
program was raviewed by the National Research Council 4/ which ceacluded that the DER
is not only appropriate but indispensable. Further, the Bafety Board has not found any
other deficiencles In the DOA process since Its invesiigation of a Beechera’t B-99
scoident on July 6, 1989, 5/ which elicited several Safely Board recommenniations
concerning the processes that were implemented by the FAA, Consequently, since the
PA-31 was ceriiflcaled In 1868, we Delicve that the Improper certification of the flap
system on the PA-31 was an isolated oversight in the DOA process that has since been
oorrected, '

}. CORCLUBIONS
Findings
1. The sirplane was maintained In accordance with approved procedures,

2. There was no evidence of preimpact {ailuro or malfunction of the
alrplane powerplanta of utreotures,

4/ Tmproviing Aillreralt Safety, National Academy of Sciences, Washington, D.C., 1980,
/ Alrcraft Acocldent ceport: Alr South Ine,, Beeclioraft B-90¢, N344LNS, near Monroe,
rgle, July 8, 1969 NTSB-AAR-10-18),




The flightcraw was praperly certificatsd and rmedleslly qualified for the
fiight,

The aceident was not survivable,

The FAA-approved airplare flight manusl «eontsined an erferganey
procedura conenrning esymmeteio Naps.

The flighverew had no formal training in spiit flap conditions; hviveever,
they wore awaers of the coirect provedures,

The flexible drive shafts on the airplane had nwver Hewn replacad, the
drive aplines on ihe flexible shafts w sre inst inspeated o April 1%, 1079,

The flap system was operating when Flight 141 departad Utloa,

The worn female fitting on the left flexible drive siipped end prevented
hhe Nep motor from driving the left flap at the samo rate as *he right
ap.

The asymmeirio flap condition eould not bhe corrected by relsing the
flaps since the flap motor would be dsactivated ag soon &3 the left (tap
contacted the vp-limit switeh,

11,  Moderate turtulence and low level wind shear were present in che Ithaea
area at the tine of the accldent,

12, The split tlap configuration of the alrplane resulted In & loss of conteol
and prevented reccvery of the airplane,

13.  Tha PA-31 with this flap systen ¢fd not meot the requirements of AP
3.339 and, thercfore, had not bean progerly cartitied in 1988,

3.2 Proivablo Casee

Tha National Transportation Bafoty Board datermlies thii the prodable csuse
of the accident was excessive weur of the left flap motor/flexidle drive spline and
cortification of the airplane with a flap systam that did nct meet the reqiirements of
Civil Air Regulation 3.339. The worn spline caused a split flap condition of 34° that
resulted In marginal flight control authoeity. Moderate low altitude turbulence and
transient low level wind shear may have contributed te the upset and lots of eoatrol.

4. COEBRECYIVE ACTIONS

As a result of this acclident ond subsequent flight testing, Piper Alrcraft
Corporation issued Service Bulleting 739 and 741 on March 1, 1932. (See appendix P.)
Bulletin 739 applies to Pipar PA-31 Navejo and Chiefiain alrpleves and Bu'letin 741
applies to Cheyenne nirplane. Bulletin /39 is in three parts:

Part 1 restricts the use of full flags to 25°% requires lnstaliatlon of
tempcrary placards and incorporation of hand written Piluty Operating
Handbock/Afrereft Plight Manual revision until compliance with Pect I
of the Service Bulletin is completed. Compliance time s withln 25 hours
of operation,

i
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Pred 2 loelwles dstaled lostructions foe lrsp:stion of the wing flap
flexlbla grefy unsenb ies and compliancs time is within 190 hours of
aparation und at 500 hour intervals therasfter.

Part 3 deswivas the approprinte Piper Modification kits whieh provide
iratruotiory, plecards, and hardware for positive resiriction of flsp
travel, and indoeporstes Infvemation regarding permsnent FPllot's
Vpseativg kHandbook/Alraraft Flight Manual revislons, Complinnes time
i ¢n or bef'ore August 1, 1982,

- Bulletin 741 ‘s similar axoept that flap operation is restricied to 15° since the
aydnns airevalt has only r twopceition flap switeh, 15° and 40°

The FAA Issued Alrworthiness Directive 82-08-06 on April 2%, 1983, which
made the provisiens of ths Servico Bulletins 'nandatory with the tame compliance times,
(Sen appendin G.) |

BY THE NATIONAL TRAWSPORTATION SAFETY BOARD
f8/  PAYRICIA A. GOLDMAN
Viee Chalrman

/s/ FRANCIS H. McADAMS
Membor

/8! G.H, PATRICH Bl.lRSLB}(_
Meniber

/8/ DONALD D. ENGEN
Member

JIM BURIHETT, Chaliran, did 1ot participate,
NGNALD D, RNGRN; Memnber, {iled the {ollowing =tatement,

I wish to state that I was employed by the Plper Alrcraft Corporation for
spproximately two years as tjeneral Manages, Lakeland Division, and Director of
Govervment Operations. During that time, I was not directly involved with the
certification process for the 24.-31 Flap System, this having ceourred much earlier. |
have perticipeted in the deliberation of this report with a visw that my experience as o
plant muneger for a genscal aviation memdacturer would allow & degres of understanding
of this natter by the Bourd that might not be possible if | were to absteln (rom
partieipition, I concur {n the Anelysis, Conclusions, Probable Cause, and
Recommendations, with the lollowing axcoptions

bt my view, ceriification for denign and manulecture ¢f component
wpstanms in alrplanes £ valid at tho time the syitem is determined to
mest the reculremenis of the appMesble Civil Alr Regulstion (CAR)
altee appropriate veviow and tenting procedures. Subsequent failure of
ecompunents in those sywtams doos not necesserily mean that the criginel
curtifioation was not valid. In the csse of the PA-21 Flup Syrtem, !
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bedlove the alrplane was properly esi'iisd In that sfter approprists
reviow and tacting provedures, the PAL led no rexson to hellive that the
fiap aystem did not meet e rocuireisats of CAR 3.339. Suvkroanently,
&g | streus sibsaquzatly, the systen developed failure modss, and has
been modified cver the yours in light of knowiedige gained sfter original
eertification in crdor to continue to meet the ruguirements of
CAE 3.3%9. 1 am unoamfortable with the majority statemont that one of
the probable gauses of this accident vias "Certification of the airplane
with o 1:ap system that did not mest the requirements of CAR 3.33),"
sinos this statement implies that the original certiffcstion was done
improperly, | would prefar to say "The post-certification development of
flap system failure /nodas resuiting in the failure of the fiap ystem to

continue to meet the requiremonts of CAR 3.339 alse oontributad to thwe
socident.”

Septamber 22, 1903
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8. APPINIMEEY
- AI'FENDEX A
INVIEITIOAITOR AVD BRARIEG

L Bweskigation

The Safety Board was notitled of the aceident about 0800 on Janusry $, 19082,

A partial teamn was immediately dispatoiei from the Washington, D.C., headquariers and

arrived on come about 1300, Working gvoups were establivhed for sirvotures, systems,

xfhm reccrds, human factors, alf v*affie control/witnessss, wacther and airoreft
ormance.

Pazties to tha investiation wors the Pedersl Aviation Administration, Fiper

Aircraft Corporation, Aveo-Lyconaing Compuny, Brpire Alrlines, and the New York State
Poilce.

2 Publis Hearing
A publio hearing was not held. Depositiony were not taken.
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AI'PEEDIX B
PRREOMNNEL INFORMATION

Pilot-in-Command Jarnes C, Donloy

Pitot Donley, 26, was employed by Empire Airlines on July 29, 1979, and was
cwrent as piiot in commmend of Piper PA-31 and Swearingen SW-4 Metro aireraft. He held
Alr Transport Pllot Cectiffeste No. 105 48 8007 for multlengine land aireraft and
commercial privilegos for single engine land airaraft. His latest proficiency cheok tor the
Pipor PA-31 was cn July 31, 1981, and for the Swearingen Metro was on Septembes 12,
- 1981,

| Pilot Donley had about 3,300 total flying hours with about 728 hours in the
PA~31.. Ha had flown 265 hovrs in the past 90 days, 39 hours in the PA-31 with 247
landings, Hs held a valid first class medical certificate, with 1o walvers or limitations,
dated Soptenber 2, 1981,

Second In-Command Bryland W. Kroeger

Capilot Kroeger, 23, was employed by Empire Airlines on August 8, 1981, and
was current as sacond in command on Piper PA-31 and Swearingen SW-4 Metro aireraft.
He held Air Traasport Pilot Cartificate No. 088 58 9168 for multiungine land aireraft znd
commercial privileges for single engine land alrcraft. His latest proficionuy cheek for the
Piper PA-31 wex In September 1981,

Copllot Kroeger had about 2200 total flying hours with about 380 hours in the
PA~-31. He had fown 236 hours In the last 80 days, 26 hours in the PA-31, with 130
lsndings. He held a valld first class medical certificate with rno walvers or limitations,
dated October 5, 1081,




APFEHDIX ©
AIRCRAVT JHYORRATION

Pipe: PA-31 Navajo, 11548BA, serial No. $1-709 had about 5,918.5 flying L.ours
at the time of ti.2 accident,

Rmpire Airlines espproved aircraft inspestion program oonsisted of efght
inspection events separated by a time interval of 50 + 10 hours, The aircraft had recoived
a number & inspection on Jaruary 3, 1982 with the aireraft total time at 3,90G0.3 hours,

The records reviewed reflected a documwuitation of maintenance and
modifications on the alreralt, engines, and components. The maintenance checks and
inspection were shom: to have been completed within their specified time limits. The
records also indicated that the aircraft was being maintained in accordance with FAA
rules and regulations.

The aircraft was equipped with two Aveo Lycoming engines
Model TIO-540-A2B and Hartzell Propellers Model HCE-3YR-2ATF,

Engines Left Right
Serial Number L-1125-61 L-1241-61

Date Installed

Time dince Major Overhaul
Time 8ince Installation
Time Since Last Inspection

Propellers

Serlal Numbes

Date Installed

Time Since Major Overhaul
Time Since Installation
Tims 8ince Last Inspoction

Jure 2, 1981

1,008.74 hours

411.74 hours
$2.0 hours

Left

DJ3832
June 7, 1941
411,74 hours
411,74 ho'wrs

9.5 by

June 2, 1981
937.74 hours
411.74 hours
52.0 hours

Right

1J3907
June 2, 1981
411 74 hours
411.74 hours
9.5 houry




APPERNDIX b
PARTIAL AIR TRAFFIC CONTROL TRANSCRIPT

This i3 a partial tremcripﬂon of recorded transmissions from the Chem
County Alrport, Blmira, N.Y., Air Traffic Control Tower from 0734 to 0749, January 5,
1982, .

Agenoies Making Transmissions Transmission

Syracuse Approach Control SYR APP

Elmira/Ithaca Arrival/Departure Radar ELM AR/DR
Elmira/Ithaca Flight Data ELM FD
Ithaca Tower ITH TWR

Bmpire 141EMP 141

0734:30 SYR APP Elmira Syracuse sixteen line
handoff

0734:35 ELM AR/DR Bimira

0734:40 SYR APP Three southwest of Cortland
Empire one forty-one - - -
is at six thousand your control

ELM AR/DR Empire one forty-cne radar
confact

SYR APP (alright)®

0734:45 ELMFD ithaca, here's an inbound for
ya

ITH TWR Go ahead

ELM FD Okay its' Empire one forty-
one show hMm aa Navajo this
morning - ~coming over C'ortland
right now and - - - we're gonna
go for the ILS on hiim I guess.
Okay.

ITH TWR Okay thanks 8-K

0735:00 EMP 141 Ah good morning Bimira, Empire
ore forty-one, level six thousand
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Agencies Making Transmissions Transmisgion

ELM AR/DR Bmpire one forty-one Elmira

0735:20
07385:25

0735:30

0735:40

0737:15

0737:20

0739:40

0739:45

0730:50

0739:56

0740:00

EMP 141
ELM AR/DR

EMP 141
ELM AR/DR

EMP 141

ELM AR/DR

EMP 141

ELM AR/DR

EMP 141

BLM AR/DR

EMP 141

EL:M AR/DR

BMP 141

approach Ithaca altimeter
is two niner seven six expeoct
ILS approach runway three
two wind is two two zero - -
at one seven gusts to two six

One forty-one, roger

Empire one forty-one, say
your heading

Two sixty for one forty-one

Roger turn left, heading two
one gero vectors to the ILS
final approach course descend
and maintein three thousand
two hundred

Left two onie zero down to
thirty two hundred Empire
one forty-one

Emplre one forty-one turn
right heading two three zero

Right two three zero Empire
one forty-one

Empive one forty-one turn
right heading two eight zero

(one forty-one)* Declaring

emergency want veotors direot
to the airport one flap--

‘dmplire one forty-one roger
turn further right heading
three zero zero

Right to three zero zero one
torty-one

Empire one forty-one say the
nature of emergenay sir

One flap down one flap--
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Agencies Making Transmlssions

0740:10 -

9740:15
0740:20

0740:25

0740130

0740:45

0740180

0740:54

0741105
0741125

ELM DR/DR

EMP 141
ELM AR/DR

EMP 141
ELM AR/DR

EMP 141

BLM AR/DR

EMP 141

ELM AR/DR

EMP 141
ELM AR/DR

Transmission -

Okay do you want to make
the ILS or you want vectors
for the visual approach?

Yisual straight to the alrport.

Okay I've lost radar contact
what's your altitude,

We're at twen'y-five hundred

Okay can you maintain any
higher altitude or do you have
ground contact at twenty-five
hundred?

Yeh, we have (nnintelligible)
good enough altitude for tha
airport twenty-five hundred
can't climb

One forty-one I didn't get the

last part I've lost radar contact
with you heading of approximately
three hundred should be pretty
good for the airport understand
you have ground contact Is

that correct?

That's correct we have ground
contact and at twenty-four
hundred

Okay I won't be able to get

you at that altitude you should

be picking up the locallzer

I suggest you fly Inbound on

the localizer and you'll be

lined up for runway thirty

two your position Is approximately
seven ot elght miles southeast

of Ithaca airport,

One forty-one roger

Empire one forty-one do you
wish to remain this frequency
or do you want to work Ithaea
tower report to me if you have
the Ithaca alrport in sight,




Agencies Making Transraissions

0741135

0741340

0741350

0741185

0742:00

0742:20

0742:31

0742:40

EMP 141 -
ELM AR/DR
ELM AR/DR
ITH TWR
ELM AR/DR
EMP 141
ELM AR/DR
BMP 141 -
ELM AR/DR

EMP 141
ELM AR/DR
ELM FD

ITH TWR
ELM FD

ITH TWR
ELM FD
ELM AR/DR

EMP 141

-25-

Trensmission

We'll call you when: we get
the alrport in sight.

Roger

Hey Ithaca I'll just keep him
on me till he gets the afrport
Okay.

Roger

And one forty-one are you
tracking inbound on ihe localizer?

Have not intercepted it yet,
one forty-one :

Okay which way do you show
you show it still to your left
or to right?

To our left

Okay sir and your heading
is about three hundred”

(That's correct)

(Okay)*

And ithaca you got all the
lights up and everything for
him

Everythings full up

And you got the equipment
standing by?

Yey averybody is here
Oxkay

Bmpire one forty-one the emergenacy

equipment Is standing by at
Ithaca, alrport lightn are full
beight. Do you have the airport
vet air?

We have the localizer, negative
afrpott, Empire one forty-one




Agencies Meking Transmissions

. 0743:45

0742:50

0743:50
. 0743:55

ELM AR/DR
EMP 141

ELM AR/DR
ELM AR/DR

. ITH TWR

' ELM AR/DR

0744:00

ITH TWR
ELM AR/DR

ITHTWR

0744:40

ELM AR/DR
ITHTWR

" ELM AR/DR

'EMP 141

- 0744:50

L Cotass

ELM AR/DR

EMP 141"

il ged

».Transmlssion

Okay do you have your DME
on to help to check your distance
from Ithaca?t

We do and sliowlng eleven ,
on the DME, wa're at twenty-
two hundred

Roger
And Ithsea, Flmira
Ithaeca

I don't know if you're listening
on the frequency or not did
you hear him he said he's on
the localizer he shows eleven
miles now. ‘

‘OKay, thank you much

He had ground contact but
I don't have any radar with
him ! . .

Alright and he didn't say anything
what the problem was?

It's one ﬂap down

Oh, one flap down, alright
thanks ) .
And Empire one forty-one
how you doing now still on
the localizer?

Okay we're on the localizer
and we're at nineteen hun

~ nine miles airport A

One forty-one, roger, everything -
reasonably under control at

* this polnt? |
" (Not too bad we've just we're

all the way listing to the, you
know {ull aileron to the right
Just to meaintain our heading,

it's kinda tough: to get back

- onthelocalizer)*
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sles Transmissions . ;,Ti‘cansmicslon

0745:05 ELM AR/DR Olkay-the emes-gcney equipment
is standing b fs Is there further,
any way, assistance we can
be to you?

0745:05 ELM 141 Naw thats just fine nope

1247:20 ELM AR/DR Empire one forty-one the winds
are reported right now at three
hundred degrees at eighteen
with gusts to twenty-five and

its holding pretty steady like
that, Il give you late wind

~ check after you pick up the
Sheck after y
0747:29 EMP141 (rog)*
0748:35  ELM AR/DR | You don't see him doycu Ithaca?
|  ITHTWR o AN‘o:-l. don't see him Yet

ELM AR/DR - He didn't answer me on this
' last call

N

ITH TWR i : No I don't have any contact
| with him

0748:55 ELMAR/DR - Emplre one forty-onc it you're R
AR able to respond tcll me your o
DME please - .=

END OF TRANSCRIPT

oThis portion of the recordlng Is not entirely clea but this represents the
best 1nterpretation posslble under the circumstances. - )
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APPRNDIX P
SERVICE BULLETIN N0, 722

Piper Aircraft Corporation  Lock Havwn, Peanayivanio, USA
March 1, 1982 M

Restriction of th Travel and Inapection
of Wing Flap Flexible Drive Shatt o

Serlal Numbers Affected:
D e = hedutednl 4

81-2 through 31-7812129
81-5001 through 31-7852171
PA-SIP Pressurized Navajo 81P-1 through 31P-7780012

Comm Time:

PARTI; Within the next twenty-fivs (25) hours of operation,

PART I1: Within the naxt one hundred (100) bours of operutioa or st the next
scheduled inspection interval or Programmed Inspection Bveant,
whichever occurs first, and at each five hundred (500) hours of
operaticn thereafter - rubsequent to Initial compliance with this
Sexvice Release.

On or before August 1, 1982,

. Recent field reports ‘e been received indicating flap system
malfunctions which were the result of failures of the wicg flap flexible shatt assembljes.
Ire ¢ i asymmetric ("split flap”) condition could result. An
asymmetric flap conditicn In excess of 25° flap extenslon could result in logs of
1ateral control, o

Rocent Flight Test evaluations have demonstrated that restriction of flap travel to 25¢
will aliow the sircraft to be controllable sbould a full, split flap conditicn occur.

Ttis Service Bullstin provides Instructions in three () PARTS as follows:

PART 1 ' . )
Rummthmdhﬂﬂmm:ﬁ'.mmmdmmmmm ‘
, Wmdwmmmmwam Tevision until compliance
i m_PARdetusSuﬂuMMnhcunplm., . . . ,

* PARTO S .
lwhdeadmudmm!ulnpecﬂudmﬂwﬂdpﬂdﬂumwm.

(ova:) -




APPENDIX F

Service Bulletin No, 739 T Pege2at 2

Burpoge: (contizued)

PART I I e ' '

Announces the appropriate Pipor Kits which provide instructions, placards, and
bardware for positive restriction of flap travel, and incorporates iaformation
regarding permanent Pilot'g Operating Handbook/AFM revisions.

NOTRS:

1. For PA-31-300 Navajo, PA-31 l&vqo, PA-31-325 Navajo C/R, PA-31-350 Chieftain
It has been demonstrated that restricting flap travel to 25° will not result in

Incressed full flap stall speeds or landing distances as presently published in the

Performance section of the Pilot's Operating Handbook/AFM for these airplanes.
2. For PA-31P Navajo : -

pproximately 10%.
ncrease of full flap stall speeds as presently

published in the Pilot's Operating Handbook/AFM for the affected airplanes..

PART1

L. Verity rigging and adjustmont of ﬂap imltlon sendér a described in the Surface

Coatrols section (Chapter 5) of the appropriate Service Menual,
2. Lower flaps to the 25° position. ' A

NOTE: Remove excess play by lifting the flap trnﬂlmedge and obtain an
| angle measurement using & propeller p@gractar.

Paint a red full flap radial position mark to correspond with the needle pesition at
25° on the flap position Indicator lens, Also, extend a white slippage mask from
the indicator case to the lens, (Ref. Sketch A,) ; L
Attach the appropriate Flap Operation Placard on the left window molding in plain
view of the pilot. (Ref, Sketch B.) - L -
For PA-31P aircraft attach appropriate Stall Speed Placard(s) adjacent to the airspeed
indicator(s). (Ref. Sketch C,) o .

Make the necessary handwritten changes in pen and ink to the appropriate Alrplane.

1/Pilot's Operating Manual/Pilot's Operating Handbook as follows:
(8) For Piper Mode! PA-31-300: v

() Approved Aizplane Flight Masual per PAC Repart No. 1470 for Model

PA-31-300.‘SeJ‘l_ll Nos. 31-2 through 31-511,

lc. 'of Revisions. Add: Interim Reyision 20
: hgg_ I%Piper Service Bulletin 739. '

Page Ga. M- cards
B T
"« Flap & in excess of ® are not approved,

- Dis sircraft autopilot prior to ting fMaps.
- %‘Egﬁap control in small lncgrementaot%e::ad?e flnp;
: LEREE Y .

A




Sazvice Bullstia No, 759

6. (a) comtisucd

Pegels Pﬁ:qrephls = Bafoze
, W!wnapaurmgpanmp)' Bmadat"
le hre::‘mm;“:mph thcmmm.z”
a, 1 symmetric on s v
Dcleto Existing Asymmetric Flap Cmdmu Prwedm-ea
Add:  Splie Flaph (0% o 28¢) ¢ - o onr
Q) Plap&vltch - OFF R
(2) Alleron ~ hﬁala;tgmmm
(3) Alrspsed <120 mph '
(9 Flap Swi!ch = UP (to obtain mm: thpo)
_ NOTB; lymmnfryunnotbeobtuned.then---
e th Swuch -OFF' N
(6) Flap Comol Clrcult Breaker' - Rull
(7) Llndu somea poaalb!e atmumuﬁb‘umn.

ERE TR

®) Fwa&mr&sn-”: el T
() Approved Airpls ght Manu 'mcne'mamormdenm -31,
Soxial Nos 3 ~661 thre s,

Page If. Log of Revisicas, Add: Interlm \
. Rmumazmmnpu&mumu«m 789,
Pngo&. Subparagraph M - Placards -
' Add the following piacard: N
Q:Pllatoleftwlndaumoﬂdlng
-mplmhmmdzs'mmxapprw«l
Mmmlwlumammumnaps
lupcmolq‘nmdl mcrememn tou:nre ﬂm lymmetry
16 Panguphu me' i
mpa-unmmdanuom Rgtend :
less than 150 mph maximum extension -25¢, M?‘*‘:“'

-y

(3)Alropeod mmpu

(4) Flap Switch - UP(toobquymmatrlc mp.)
NOTE: If flap

(5) Flap Switch - OFF - - o
(6)m¢maccrcm:nr6m Palipuy
mhndusqonupaubleitwutsulnble alrport,

BT AT pasd

(over)




Page 4 of 21
it No. 1658 for

" St} EL‘ 31 without nacelle w_lg g;s and with no-sw-azc ]
"'""No."‘.sx-mm: T

Y

Pnge Za LogofRem ons, ‘Add: Interlm Revlalon 13
C IAW Piper Service Bulletln 739.
Page8 ' Subparagraph M - s
- Add the folll:ﬂng placud
01 pilot’s window moulding
; Ehp sett!nga in exceas of 25° u-e not appruved
- Disengage the altcnﬁ autopllot prior to operating ﬂapa
= Operate flap, control ln mnll lnctementa to assure flap symmetry "
Pqe 19 Pq.ragraph 14 - Before’
lng flaps - as  required (in’ atepn) Eztend at
less than 150 mph (maximum extension =259),

Plgo 26 Peragraph 16 - Asymmetric Flap Condition .

¢, Exiating Asymetxic th Coadltlon p:oeedurea.

Spllt tho (02 to 125%) :

(1) “Flap switch - OFF - :

(%) Alleron - mairtaiy wlnss lcvel _

L8 Mtapeed 120mph L T

(4 Flap switch - Up ¢o nbtu ymmetrlc mps)

NO1E: Ifflapsymm trycannotheobulnod then ---

®) Flap switch - OFF

:(6): Fllp \.onu'ol Circult &uker "ULL
(7 ;

 Add the followisg ing plecard; *
n p;lc_:;' ,,‘L ft window mwldlqgw
settings | ”

iiaps = 88 required dn‘l,t_epe) Extend at
tbln ph (mulmum extension -25')
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'

Service Bulletin No. 739 : Page Sof 21

Instructions; (continued)

6. b. (@if) continued . _
) Page 26 Paragraph 16 - A etric Flap Condition =
- Deiete: Rxisting Asymmetric Flap Coedition Procedures
Add: * Split Flaps (0° to %) .
""" (1) Flap Switch - OFF
) ‘Airspeed - 120 mph .
'{4) Flap switch - UP: (to obtain symmetric flaps) .
NOTE: U flap symmetry cannct be obtained, then »--
G) FlapSwitch- OFF = - :
. (6) Flap Control Circuit Breaker -- Pull
(7) Landas socn as possible at nearest suitable airport.

" (v) Approved Altplan Manual per PAC Report No. 1702 for model
~ .. BA3L, Serial Nos 31-752 throuh 31-7612110,
~ Page 2, Log of Revisions, A'd: Interim Revision 23 1AW

() Aileron - maintain wings level

2o

T T

, Piper Service Bulletn 739
Pige 8a. Subparagraph M - Piccards -
. Add the following placard:
- On pilot's left window maulding:
-, ¢ Flap settings In excesn of 25° are not approved.
- * ~'Disengege the aircrafc autopilok prior to operating flaps,
... = Operate flap control in small increments to assure flap
el gy in - s Lty |
oo e 19 - Paragraph 13 - Before ng S
ST T f.'."Wi#&,ﬂapa*ureqmrgd,ﬂnbiém) = Extend at less than.
© " 150mph (maximum extension -25%), -
Page 26d. Paragraph 15 - Asymmetric Flap Condition ,
- Deleté; " Existing Asymmetric Flap Cadition Procedures
. Add: " Split Flaps (0° to 25°) -
+ (1) Flap switch - OFF
(2 Adleron = meintain wings level
(3) Airspeed - 120 mph - |
~(4) Flap switch - UP (to obtain symmetric flaps)
- NOTE: If flap symmetry cannot be obtained, then ---
(5) Flapewitch- OFF o
(6)’ Flap coditrol Circuit Breaker -- PULL -
() Land 45 8000 88 possible at nearest suitable airport, - -

" () Approved Pilot's Operating endbook per PAC Report No. 2045 for
s e Model PA-31, Seria] Nos. 31~7712001 thr, h 317812129, S
S P'agelv-jg - Log ot Revisions, Add: Interim Revision 11

- 1AW Pipor Service Bulletin 739,
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Bervice Bulletin No. 739

Ingtructions: (continucd)

6. b. (v) cootlnued = L .
- Page 2-1 Paragraph 2.3 Airspoed Limitations _
‘ Maximum Flsp Extended Spsed (Vfe) -
Do not exceed this apsed with a given flap setting.
Delete: 25° flap and related alxapeeds.
Delete: 40° flap and related airspeeds.
... Add: 25° flap 130 KCAS 140 KIAS
Page 2-14 Paxagraph 2,27 - Placards
Add the following placard:
Un pilot's left window moulding:
" « Flap settings in excess ot £5° are not approved.
= Disengage the aixcraft autopilot prior to operating flaps. ,
*. Opexate flap control in small increments to assure flap symmetry,"

Page 3-7 Asymmetric Flap Condition (Ser. Nos, 31-7712001 through 31-7812129)

Deleta: Bxisting Asymmetric Flap Cendition procedure
Add: Split Flaps (0° to 25°) '
Jlap Switch ===-OFF ‘
Alleron === =----Maintain Wings Level
Airspeod -------100 KIAS
Flaps Switch --= UP (to obtain symmetric flaps)
-NOTE: If flap eyrumnetry cagnot he ohtained, then ===
Flap Fitch === OFF ~ . = -
Flap ’ontrot Circult Breakey ~---PULL
Land a8 so0n as possible at nearest suitable sirport.
Page 3-20 Paragraph 3.39 - Asymmetric Flap Condition (Serial No.
81-7712001 through 31-7812129) =
. Delete the fuurth paragraph. .
Page 4-1 Paragraph 4.3-Airspeed for Safe Operation
() Maximum Flap Extended Speeds
Deleto: .25° Flaps and related airspeeds
Delete: Full Flaps (40°) 140 KIAS
' Add: 25% Flaps 140 KIAS
. Page 4-8 _ Before Landing (Cherklist) .
. . WigFlaps
Delete:” (174 KIAS mex. 25°s/n 31-78:2001 and up)
Delete: (140 KIAS max. 40°)
e o Adds (140 KIAS max. 25%)
Page 416 Paragraph 4,29 Belore Landing
- Change: "Muximum sped for 40° flup extensicad is 140 KIAS."
" to "Maximiza speed for 25° flap extezsion Is 140 KIAS " N
last gentexce S

f

i ¥
. :




8arvics Bulletin No. 739

Instructions: (continued)

APPENDIX F

6. ¢, For Piper Model PA-31-32%

@) Aporoved A

Manual pax PAC "(opart No, 1860 for

Model PA-31-325, Serial Nos, 31-730093"; thr 31-7612110,
P‘Be 3-vill,

Page §-7

Log of Revisions, Add: 'aterim Revision 12
1AW Piper Sozvice Bullerin 739,
Subparegraph M - Plgcards
Add the following placard:
On pilot's left window Inoulding:
" « Flap settings In excess of 25° are not approved.
= Disengage the aircrant autopilot prior to
-operating flaps.
= Operate flap control (n small increments to assure
ﬂ.p .ymmm. N
Paragraph 13 - Befoxe:
i. Wing Flaps - as tequired (n steps) -
- extend at less thin 150 mph,
(Maximum extension ~25¢),
Paregraph 17- Asymmetric Flap Extension
Lelete: Existing Asymmetric Flap Condition Procedure.
Add:  Split Flaps (0 to 25°)
(1) Flap Switch - OFF
(2} Ailezon - Msintain Wings Level
(3) Alrapeed - 115 MPH CAS
{4) Flap Switch - UP (o obeain symmaetcic {eps).
NOTE: I symmetric flaps cannot be obtained,
theq ===
(5) Flap Switch - OFF
(6) Flap Control Circult Bresker <= PULL
(?) Land as soon &s possible at nearest

i nnlm?lc alrport.

(1) Approved Pilots Operating Handbook per PAC Report No. 1964 for
Model PA-31-325, Serial Nos. 31-7712001 through 31-7512129,
Pageiv-j.  Log of Revisions, Add: Interim Revision 10

Page2-1

1AW Piper Service Bulletin 739,

Parsgraph 2.3 Airspeed Limitaticns

Maximum Flaps Extended Speed (Ve) -

Do not exceed this speed with a given flap setting.
Delete: 25° flap and related airspesds o
Delete: 40° flap and related alrspeeds,

A 25* flap 130 KCAS 127 KIAS.

(over)




'APPENDIX F

Service Bulletin No. 739

Instructions: (continued)

6. c. (i) continyed
Page 2-14

d. For PiE Model PA-SI SM

() Ap roved 2

Paragraph 2,22 - Placards -
Add the following placard:
Oa pilot's left windoy moulding”

"= Flap settings in excéss of 25° are not approved,

. Dlaengage ths alrcraft autopilot prior to operating flaps,
= Operate ﬂap control in umall Increments to assemble
 flap symmetry."”

Asymmetric Flap Condition (Ser Nos. 31-7712001 through
31-7812129)
Delete: Existing Asymmetric Flap Condition procedures.
Add:  Split Flaps (0° to 25°)

Flap Switch =cee=nee OFF

Alleroy «===se====<- Mgintain Wings Level

* Alrspeed ====cee=aae 100 KIAS
th Swltch ===s=-== UP (to cbtain symmetric flsps)
If svmmetric flaps cannct be obtained, then ---

ﬂ‘B E"mox'éiééuf Ereaker === PULL
Land ae soon as possible at nearest suitable atrport.

Paragraph 3-39

Asymmetric Flap Condition

Delete the fourth Subparagraph.

Paragraph 4.3 - = Alxspeed for Sate Operation
(d) Maximum Flaye Extenced Speeds
Delete: 25° Flare and related airspeeds
Delete: Full Flaps (40%) 127 KIAS

_Add:  25% Tlaps 127 KIAS

Befou'e Luv"nq (Checklisi)

Dele' ¢ (158 KI\S 25‘. -7812
De.et:. ?2710& max )a/n 31-7812001 and up)

Add: (127 KIAS \lax 25')
Paragraph 4.29 before Landing -
Tourth Subparagraph ‘
Clunge' "The maximum spced for 40° flap extension is
: 127 KIAS" ‘to "The maximum apeed for 25° flap
- extension Is 127 KIAS",
Delete: Last aeume ‘

Monual PAC Bepart No, 1750 for Model

PA-31-350, Serial Noa, 31-5001 thr 31-7652177,

Page 3-xiv.

- Log of Revisions. Add: Iaterim Revision 20 IAW

Plp_er Service Bulletin 739,

(over)
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nstructions: (continued)

6. d. (1) <ontinued
Page 3-2 Paragraph G. Airspeed Limitations . -
Delete: Flaps Extended Speed (40°) and
related alrspeeds,
Add:  Flaps Extended Speed (25°) 150 MPH 130 Kts.
Page 3-8 Sybparagraph M - Placards .
Add the following Placard:
On pilot's left window woulding:
"« Flap settinge in excess of 25° are not approved.
= Disengsage the aircraft autopilot prior to operating flaps.
= Opexate flap coatrol ia smnll increments to assure
flap symmetry."
Paragraph 13 - Before Landing
f. Wing flaps - as required (in steps) = Extend to 15°
at less than 175 mph, 15° to 25° at less than
150 mph (130 kts).
Maximum BExtension -25°,
Paragraph 16 - Asymmetric Flap Condiion
Delete: Existing Asymmetric Flap Condition Prcredure
Add:  Sglit Flaps (0° to 25°)
(1) Flap switch - Off
(2) Alleron - Maintain Wings level
(3) Airspeed - 120 mph
(4) Flap Switch « UP (to obtein symmetric flaps)
-NOTE: If flap symmetry cannot be obtaiied, then ---
(5) Flap Switch - OFF ‘
(6) Flap Contral Circuit Breaker --- PULL
(7) Land as soan &8 possible at nearest
sultable airport.

(i) Approved Pilot's Operating Handbook per PAC Report No. 2046 for Model -
PA=31-350, Serial Nos. 31-7752001 through 31-7852171,
Page iv-§ Log of Revisioes. Add: Iatarim Revision 11
IAW Piper Service Bulletin 739,
Page 2-1 Paragraph 2,3 Alxspeed Limitations
- Maximum Flaps Extended Speed (Vfe)
Do not exceed this speed with a given flap settlng
Delete: 25° Flap and related eirspeeds. ~ *
Deleta: 40° Flap and related airspeeds, -
Add: 25 th 180 KCAS 132 KIAS

3 S o B30 Y ot

e s A, Sy o AT 1 ol Bt D L § TS MRS LA O A | R Y M .
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Service Bulletin No, 739

Instructions: (continued)
6. d. (i) continued

Page 10 of 21

Page 2-14 . * Paragraph 2.27 Placards

Add the following placard:

i ""(b ‘pllot's left window moulding:

= Flap seitings in excess of 25¢ are not approved.

= Disengsge the alrcraft autopilot prior to operating flaps.
= ‘Operate flsp control in lmnu increments to ansure flap
mm | |

* Asymmetric Flep Condition (Ser Nos. 31-7752001 through
817852111

doa

‘Pogc 4-8

Page 4-16

Delete: Existing Asymmetric Flap Condition Procedures

_ Add‘ - Split Flaps (0° to 25°) .

Flap Switche===esee= OFF

Alleron=+++==~a=e-< Maintain Wings Level
Alrspeods=c=ve==-2= 100 KIAS

Flap Switch s=oeeas--UP (to obtaln symmetric flape)
,NO'I'B If flaps symmeiry caanot be obtained, then ---
Flap Switch ===-cae= OFF

Fhap Control Circult Breaker «~= PULL

Lead as-s00n a8 poasible at nearest suitable alrport.

Paragraph 3.39 Asymmetric Flap

Condition (Seria! No. 31-7752001 through 31-7852 ***
Delete the fourth Subparagraph.

- Paragraph 4.3 - Alrapeed for Safa Operation

(d) ‘Maximun: Flaps Extended Specds
" Delste; 25° flaps and relaied sirapeods
Delete: ‘Full Flaps (40°) 132 KIAS
Add: . Full Flape (25°) 132 KIAS
Before Landing (Checklilt)

"~ -Wing Flaps -

Delete: (132 KIAS max 40°) and (152 KIAS taax 25¢)
Add: (132 KIAS max 25%)
Paragraph 4.29 - Before Lnndng

-~ Fourth subparagraph
" Delete: "Maximum apeedfor 40° flap extemlon Is 132 KIAS "

c. Fot Piper Model PA-31P
T“E'——a Approved Airplane Flight Manusl per PAC neggc No, 1615 for
Model PA-SIP, Serial Nos  1P-I through S1P-7630019,

Page 2¢
or g

Log of Revisions, Add: Interim

. . Revision 26 IAW Piper Se=vice Bulletin 739,
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Instructions: /-ontinued)

Page 4 Subparagzsph H - Airspeed Limitations and Indicator ,
- Stall Speed Changed to Read: o
. .-, Sull Speed 25% Flaps, Gear Down, Power Off,
(7800 lbs.} 86 MPH (75 KT) o
Page 5 ~ Subparagraph H - Alrspeed Limitations and Indicatira
- 'markings
Add the following placard adjacent to airspeed Indicator:
Stall speed B6 mph/75 KI with 25° Flaps,-
Subparagraph M - Placerds
Add the following placerd:
.. On pilwt's side window moulding:
.- "Flap settings in excess of 25° are not approved,

- Operate {lap contxol {n small increments to assure flap
symmetry, Increase landing distance by 10% with the
use ol 25° flaps. Approach speed 120 MPH (112 KT),
No flap sel«ction with autopilot engaged."

Under Fls ; Indicator White Arc add:

_Radial Rei Line at 25°
‘Paragraph 13 - Before
Change | to read:’

i. Wing flaps - as required (in steps) - '
Extend at less than 150 mph maximum extension -25°,
Paragraph 18 - Asymmetric Flap Condition
Delete: Subparagrapha, andb,
Add:  New paragraph a. as follows:
a. Split Flaps (0° to 25°)
(1)  Flap Switch - OFF L
(2) " Allercn - maintain wings level
- (3)  Airspeed - 133 mph
(4)  Flap Switch - opposite direction
. (Txy to obtain symmetric flaps)

R ~_ (5) ' Land a5 soon &8 possible at nearest
- . sultableairport. .
1) Approved Pilots Operating Handbook per PAC Report No., 2047 for
Model PA-31P, Serial Nos. 31P-773000] and up, .
Pageiv-b.  Log of Revisions, Add: Interim Revision 4 IAW Piper
' Service Bulletin 739, ~ R
Page 2-2 Paragraph 2.3 - Airspeed Limitations
. Stall Speed: Stall speed changes to read:
Gear Down and 25° flapa (7800 Ibs.)
75KCAS 76KIAS ,
Paragraph 2,5 - Airspeed Indicator Markings add the
following placard adjacent to airspeed indicator:
"Stall Speed 75 KCAS/76 KIAS
with 25¢ Fleps." =~ .

(over)
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lmltrmuonr (contlnwd!

6. , . (1), cmttnued D
hge 2-3 , bndu' () Whlto Axc =e- ldd
_ "Red Radial Line @ 25"

: Page -9 Paragraph 2.27 - Wing Flape Limitations
Change (b)toreadu touown and add (c)
‘() Landing 25 -
(c) No fiap selection wlth autopilot engaged.
Parsgraph 2-33 - Placards
Add the following placard:
On pilot'a side window mouldlng. ‘
"Flap lcttum in excess of 25° are not approved.
q:orlte ﬂap contral in small Increments to assure flap

symmetry. Increase landing distance by 10% with use of
25° flaps. Approach lpeed 112 KIAS. ‘No flap selection

. with autopilot engaged. "
- Paragraph 3.3 = Emergency Checklist -
Ametrlc Flag Condities
Delew Split Flape (0° and 13 or 15° and 40‘) and
“assoclated instructions.
-Replace with the following:
Split Flaps (0° to 25°%)
- Flap Switch ~==eeeace OFF
 Alleron =-----=----- Malntain wing level
" Airspeed =se=sacees 115 KIAS - :
Flap Switch ----f--- Opposite direction
(Try'to obaln symmetric flaps)
Land as socn &s possible at nearest suitable airport.
, ’_Delete Subplngnph SPLIT FLAPS (0° and 30° ox 0' and 40°)
" Delete Paxagraph 8.41
Parsgraph 4.5 - Normal Procedures Checkmt Be!ore Landing
' Flaps changed to read:
- Flaps (extend in steps at less then 126 KIAS,
. Maximum extension -25°) as required.
' .Pungnp’.l 4.29 - Before Landing
- - Inlast eantence dthlrd pnrquph chnge
- 4080 a5
Delete Figv-e 5-55 :
‘Paxsxroph7 17 - Fuztu Cmttol Syltem _
. Reviest’ "
""" (@) First seatence to read:
""" "Extend the rlaps in small increments
_ ... toassure ﬂspsymmetry " '
o (c) Fizst sestence to read:
"Retnct the ﬂlpl in emall increments -
" to asgure flap symmetry. " ‘
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i

Inatrucum' (coaunmd)
Loa compum wnh Servtca mlletlnNo 739 PART I ln tha Au:cuﬂ: Iqbook

NOTB: ‘-irmmrmummthmm»urmmmmh, ‘

‘ - Pilot's Opezating Manuals and Pilot's Operating Handbooks for
;,MalrcnkmumpunHmuotthemlmedatedmc
Service Bulletin. Upon complstion, the revisions will be supplied
vthroughnmdmﬂlqptwedur« Recelptundmcmponuand 5
rtheummoumlhupmedﬂhahudwrmenchngumv-ln o
- PARTL above. . . .. o : :

!

BN P
sy

1. Gainaccess tothpmo:u, Pipa hrt&mbor 475 2081nd ﬂexlbie lhlft
assemblics, {@rive shaft), Piper Part Number 486 597, as putuned in'the
Surfzc< Controls section (Chapter 5) of the lpprowme Nuvajo/ChleMn/
Pressirized Navajo Service Manual,
Remove all Ty-Faps and support clampe along the entlre length ¢ o( both ﬂex!ble
lhlttmembllea.andlmpacttheoumhaumg lfthehmlnxladmged -
replace the flexible shaft uumbly. )
Disconnect flexible shafts and remove the flap motor. Using caution not to
damage the flexible shatt housing, route the flextble shafts outboud through
the loogitudml beams (Ref SketchD),” )

~JTB: Do not dllcmneq flexible shatt from trmmlulon "
at this time. o

4. Visually 1n|pect the ﬂexihle lhlft lpl.lned drive coupllng and reu!nmg pln for
. .evidence of loocems on the'cable swage nmng (RefSketch D, Flguxe 2 )
~ If any looseness is apparent, replace theﬂexlble shaft usembly. L
5. Inspect the swaged fittings at both ends of t1é flexibie g shaftes follows: ~ -
" a. Expoee the swaged pottion of the inner cable at the motor iind by twisting
: the outer housing two (2) turns clockwise. The swaged po"tlm of the cable
‘should have eight (8) flats clearly vit tible tnd tree tram deep oéntcbea or
 wear marks. (Ref Sketch ™ Figure. 2,) -
Using a micrometer, or dial caliprx, measure the diameter of the swage for

eachoﬁttheﬂaultthemldd!e clt'n swedﬁed portioa of the cable. A total
‘four (4) measurements should of the mmuremeents c:xaéaeedof
. 247 Inches, replace the drlve a

Disconnect drive sheft from the fhp transmission. Using caution not to

damage the shaft houslng, route inboard through the Sta, 87,50 bulkhead.

(refShetchB)lnlpectthenagudpmh otthedrlvehhdeﬂmngendaa -
...+ described in "a” and "b" above. . .. o
d lnspectthadrlve hhde dlmmimu shminSketch E, Flgure4

A N

e 7,




sy

m:.mueunm. 139 | M“d 2

mmth,wmmdm&incmmmmmam u
“splines are ¢ oF significantly worn, replace the drive shaft ;- “Uge the.
w«mnuudmmamammmwumuw
" R mmumdwazmwmmmmnm;nmmm
oddmcdrmmmummammu. Figure 3), With one
udmmmmmmwmmamm

Hmummmamammmwmmm lnumly
mmmpmmwmmrmtlmlphylnmuplma Place a reference
mari on the motor housing adjecent tothcwlropdm(ndShuchF

Figure 5), Tmth-ﬂapmotumdylnthowudmcuontounm
xmmﬂnymmmrdammkumemmrmw Ifany
dllumobetwmm:womrhucudwudumch«mm)npuee

the flexible shatt assembly (Ref Sketch F, Figure 5), -

wmuummmmuu-mameammmmm twist the
motor end ans (1) turn clockwise and reloase, Inspect for evidenco of -
mmmbuwunthﬂmcablundthenwnmnmm
Tmublem(l)nuneamm-dockwm uputlmpocﬂon. (Ret Sketch
n,x)ummcmuummmmmmmnm
lupptru npuuthnuibhlhnulmhly ;_

NOTE: upumaummmuwwmum.wupum

mvmupuaduhmmm :

8. wthtmlmruuemmﬁulyﬂmmemw.onquh
lurneduulytqh:nd umammammaﬂommu
replaced,

Rmsuﬂyddnﬂapuym ) 7
Mmm&tﬁaﬂupmmnmumﬁmm:nmmm
bousing (Ref Sketch F, Flgure 6.),

b, mmmmmamnmm-mmmeG-mnm ‘

system rigging as mnmmthesumucma.“

10,
11.

Material Mln& by !upoeﬂau. e (l) or two (2) -ch per aircraft
Flexible Drive Auunbly 'Piper Part Mhr ‘

N PARTIII

t!m‘

l. muuamomﬁtubu muwm. oo
. 8, For PA-31.akid PA+31-300 Navajos, m-u-szs nnjo cm. and m-m-aso
- Chiaftald install Fidp Travel Restriction'and Placard Kit, Piper Rt -
" Number 764 896, - - -

| ff'b. For PA-31P Preesarized Navajo, install Flap Travel Restriction and Placard
m. Plpu M thcr 764 397. : ,

- ‘,__,*__,_
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MM:

PA+31, PA-31-300
PA-31-325, PA-31-350 Kit - Flap Travel Restricticn
PA-3IP . Kit - Flap Travel Restricticn

: Availability of Parts:  Piper Kits Part Numbers 764 396, 764 397 and Flexible
Sbaft Assemblies Piper P t AMSWyluhlvllhblctxomymPlper Field

Sexvice Facility on or before Apeil 1

- NOTB:  Upoc release, Permaneat Pilot's Operating Handbook/AFM Fevigions
wulhmuwww;" -
advise your Piper Field Service Facility or
Corporaticn, Customer Service Sales,
Lock Haven, PA 17743, UsA,, : )

Effectivity Dute: This Service Reloass Is effoctive upon recelpe,

T S S
i

This Service Release was issued to firovide detailed
‘ lnmlhoﬂnp‘lymﬂdbhlma;ﬁmbuu.,mdtoumnce ‘

the restriction of flap travel limitg. Mdnnmmpe:eedetheuqulrememof
Service Bulletin 494B, as revised, avs Gervice Letter 7G4A, as revised. :

Plesse contact yourlual l’lpﬁt ?ldd Service Flclllty to make arrangements for
compliance with the ons of this Service Releace In accordance with

Omm Tims, above.
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e Window Mouiding

mmwm.j

Typint Lok Fiors Window Moulding

SEALNISRRNIEPINICE ORI RN R ROt 00N RG0SR RN INEe e PR IR e I RIRRRRNEIRIRRS IR0 IsIRLRNRINEIRR D

FLAP SETTINGS IN EXCESS OF 26° ARE NOT APPROVED.

DISENGAGE THE AIRCRAFT AUTOPILOT PRIOR TO

OPERATING FLAPS.
OPERATE FLAP CONTROL IN “MALL INCREMENTS TO

ASSURE FLAP SYMMETRY. 1942

FOR: PA-31-300, PA-31 RAVAJD, PA-31-526 NAVALO C/R, PA-31-0 CHIEFTAIN

Cut Out Al Antech Placerd P/ 11834-2 Te Pirr's Window Mouiding
As Shaun In Shptoh Sbove.

PRRAOINLNNRORPIR R0 RRIRRRIRMAI0R00 LSRR AR R0 LS00 0000000800300 EPRERER00RERRRRGOSSIRERBRRARIRNIRDNRSININS

FLAP SETTINGS IN EXCESS OF 26° ARE NOT APPROVED.
OPERATE FLLAP CONTROL IN SMALL INCREMENTS TO
ASSURE FLAP SYMMETRY. INCREASE LANDING
DISTANCE BY 10% WITH THE USE OF 26° FLAPS.
APPROACH SPEED 128 MPH (112 KT). NO FLAP

SELECTION WITH AUTOPILOT ENGAGED. 718802

HOR: PA-31P PRESSURIZED NAVAJD

O Out Snd Araah Pioserd P70 21000-2 12 PRr's Window Mouldhing
AS Shovwn I Shatah Above.

SORSNENHB 0P IR RR S RS0 L0000 0000 U000 R0 R0 TLGRORRIRIRRRRRISILRDBRCRIPORRRIEIISERORINIEIIRRRIRINIERRINIANY

SKETCH B
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R - Lossee 2,4 inginll Appropriste Placsrd In
Loosts And iruak Apprepriens Peourd » Clost Prontalry OF Coplion’s Airspesd
Close Previority Ta Arapdid indionser indicetor ¥ Ingtalied

- Meor’s Airvgest Indiosior
-~ Copliora Alrspesd hdiostor
o

QB C

338 3
O OOD O
89 o O

9,
O
000

0O

oo 001 o O

PA-31F INSTRUMENT PANEL

ISTALL SPEED 88 1APH/76 KT TALL SPEED 88 MPH/756 KT
|WITH 26° FLAPS WITH 2b° FLAPS

for PA-D1P Proasuriasd Novaic With Ser'al Noa. 31P-3 Te 310- 7630018 Incl.

€t Own Ause Ansach Placardia) PN §1008-2 in Ciree Promimity
Yo Airspoad \ndinstoris) Ay Showm Above.

L A R L L L L L Ly Y T T Yy N T YN T I E T I r Y e R I T I S I R

[STALL §Fe's‘o'1'5"x"m"‘:r/‘7ﬁrx§l [STALL SPEED 76 KCAS/7 ‘mjs]
(WITH 26° FLARS 21007-2 |(WITH 26° FLAPS 010072

For PA-D1P Frisowrined Novajo 'Wuh Borial Nog. 31P- 7730001 And g

Cut Ot And Arsech PMacordia) P/N £1007-2 Te nstrument Penat
in Cli:ow Proxirslly Te Airspied Indicetonin) Ag Srown Above,

_SKETCH €
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APPENDIX G
PIPER AIRWORTHINESS DIRECTIVE

81-08-~-06 PIPER AIRCRAPT CORPORATION: Amendment 39-4368,
Agplios to Models PA- s 31-2 thru 31-7812129), PA-31-300
{(8/Ns 31=2 thru 31-511), PA-31«325 (8/Ns 31-7300932 thru
31-7812129), PA-31-350 (8/Ns 31-5001 thru 31-7852171), PA-31T
(8/8s 31T-7400002 thru 317-7820092, except 317-7820067),
PA-31T1 (8/Ms 31T-7804001 thru 31T-7804011) and PA-31P (8/Ns
31P-1 thru 31P-7730012) airplanes certificated in any
category.

COMPLIANCE: Required as indicated, unless already
accomplished.

To prevent 1oss of control due to flap asymetric
conditions caused by failure of the flap extension system,
accomplish the following:

a) On Models PA-)1 {8/Ns 31-2 thru 31-7812129), ¥FA-~31-300
(8/Hs 31-2 thru 31-8511), PA-31-32%5 (8/Ns 31-7300932 thru
31-7812129), PA~31-3350 (B8/He 31-500) thru 31-7852171) and
PA-31P (8/Ms 31P-1 thru 31P-7730012) airplenes.

1. Within 25 hours time-in-service after the
eolfective date of this AD, restrict maximum flap extension to
45 degrees by installation of temporary instrument markings
and placards and incorporation of pen and ink changes in the
applicable "Airplane Flight Manuale® or "Pilot's Operating
Handbook and PAA Approved Flight Manual® in accordance with
Part 1 of Piper Service Bulletin No. 739, dated March 1, 1982.
Thu installation of permanent kits prescribed in paragraph a)4
belw meets these requirements.

2. Within 100 hours time-in-service after the
effoctive date of this AD, and thersaftar at intervals not
exceeding 500 houre time~in-service, inspect the flap flexible
drive shaft assenblies for alignment, wear and security of
attachment of end fittings to the flexible shaft. Replace
unsatisfactory parts in accordance with Part 11 of Piper
Service Bulletin Wo. 739, dated March 1, 1982,

3. Within the next 100 hours time~in-service after
the effective date of this AD or vhen last accomplished under
AD 76-10-06 or AD 81-11-03 and thereafter at intervals not
excesding 100 hours time-in-service, ifnspect the wing flap
transmission for excessive wear. Rework or replace thie
assendbly as necossary in accordance with "Instructions No. 1°"
of Piper Bervice Bulletin 494B dated July 17, 1979,

4. On or before August 1, 1982, install Piper Plap
Travsl Restrictions and Placard Kit, P/N 764 396 i{n Model
PA-31, PA-=31-300, PA-}1-323 and PA-31-350 airplanes and P/N
764 397 in Mcdel PA-JIP airplanes.

b) On Model PA-3IT (8/Ns 31T-7400002 thru 317-7520013)
airplanes:

1. Within 25 hours time-in-service after the
effective date of this AD, restrict maximum flap extension to
18 dogrtc- by installstion of temporary fnstrument markings
und placards and incorporation of pen and ink changes in the
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a

“Pllot’'s Operating Landbook and FAA Approved Airplane Plight
Manual® in accordance with Part I of Piper Service Bulletin
No. 741, dated March 1, 1982. The nstallation o. permanent
placards and manual revisions prescribed by paragraph b)4
below meets this requirement.

2. Within the next 100 hours time-in-service after
the effective date of this AD and thereafter at intervals not
exceeding 500 houra time-in-service, inspect the flap flexible
drive shaft assemblias for alignment, wear and socurity o¢
attachment nf end fittings to the flexible shaft, Replace
unsatisfactory parts in accordance with Part I B, Pipev
Service Bulletin No. 741, dated March 1, 1982,

3. WwWithin the next 100 hours time-in-service after
the effective date of this AD or sinca last accomplished under
AD 76-10-06 or AD #1-11-03 and thereafter at intervals not to
exceed 100 hours time-in-service, insprect the wing flap
transmission for exceseive wear. Rework or replace this
assenbly as necessary in accotdance with "Instructions No. 1"
of Piper Service Bulletin No. 4948, dated July 17, 1979,

4. On or befors August 1, 1962, insetall a permanent
Autopflot/Plap Operation Placard, Piper P/N 81009-02 and
pernanent “Pil-t's Operating Handbook and FAA Approved
Airplane Plight iiznual® revisions incorpbrating the sare
information epecified in paragraph b)l.

5. Upon installatiop of Piper Kit 764-398, Wing Flap
Transmiseion Modification Kit, the restrictions and
inspections requiredq by paragraphe b)l and 2 are no longer
required and tempourary markings and manual revisions may be
removed and tha requirements of paragraph ¢} below become
applicable.

¢} On Model PA-3IT (8/N» 31T-7520014 thru 317-7820C66,
31T-76820068 thru 317-7820632) and those afrplanes having §/N
31T-7400002 thru 31T-7820013 4¢ Piper Kit 764 398 fs inastalled
and Model PA-31TY (8/Ns 31T-7804001 thru 31T-7804011)
airplanes:

1. Wichin the noxt 25 hours time-in-service after the
effective date of this AD, inatall a Temporary Autopilot/Plap
Operating Placard and make temporary changes in the "Ai rplane
Flight Manual® or *pilot's Operating Handbcok and FAA Approved
Airplene Flight Manual® in accordance with Part IX of Piper
Service Bulletir No. 741, Aateg March 1, 1982.
installation of a permanent placard and manual reviusions
prescribed by paragraph ¢)3 below meets these requirenments,

2. Within the next 100 hours tine~-{n-service after
the effective date of this AD, or when last accomplished under
AD 76-10-06 or AD 81-~11-03 and thereafter at {ntervals not
exceeding 100 hours time-in-service, inspect the wing flap
transnission for excessive vear. Rework or replace this
Aseenbly as necessary in accordance with "Instructions No. 1*
of Piper Service Bulletin 4948, dated July 17, 1979.

3. On or before August 1, 1982, inetall a psrmanent
Autopiiot/Plap Operation Placard, Piper P/N 81109-02 and
permanent *pPilot's Operating Handbook and FAA Approved Plight

Manusi® revisions incorporating the same information specified
in parsgraph o)1,
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3

d4) Upon submission of substantiating data by an owner or
operator, through an FAA Malntenance Inspactor, the Chief,
Atlanta Afrcraft Certification Office, PAA, may adjust the
inspection intervals and compliance timas specified in thias
AD.

e¢) An equivalent method of compliance with this AD when
used must be approved by the Chief, Atlanta Afirocraft
gs:ti!icntlon Office, FAA, P.0. Box 20636, Atlanta, Georgia

20.

BOTE: 1In the event replacement flexible driva shafts are
not available for the PA-3l, PA-31-300, PA-31-325 and
PA-31-350 airplanes, the afirplane may bo operated with flaps
secured in the full-up position provided appropriate
psrformance data is used.

This Amendment 39-4368 supersedes ADs 76~10-06 (Amendment
39-2613) and 61-11-03 (Amendment 39-4113).

‘‘his Amendment 39-4368 becomer cffective April 22, 1982.

FOR FURTHER INFORMATICN CONTACT:

W. H. Trammell, ACE~-130A, Atlanta Alrcraft Certification
office, PAA, P.O. Box 20636, Atlanta, Georgia 30320; telephone
(404¢) 763-7781,




